In this paper, we have studied the boundedness, invertibility and compactness of the multiplication operators M a induced by the sequence a(n) on the Orlicz-Lorentz sequence space. Condition for the closed range of the multiplication operators on the space has also been derived.
Introduction
Let (X, Σ, μ) be a σ-finite measure space and f be any complex-valued measurable function on the space.
For s ≥ 0, define μ f the distribution function as μ f (s) = μ{x ∈ X : |f (x)| > s}
Clearly, μ f is decreasing. By f * we mean the non-increasing rearrangement of f given as 
The space L φ,ω is called an Orlicz-Lorentz space [3] and is a Banach space with respect to the Luxemburg norm
A Banach function space defined on (N, Σ, μ) with μ as the counting measure is called Banach sequence space. For Orlicz-Lorentz sequence space, we take X = N, Σ = 2 AE , the power set of X and μ, the counting measure. For Orlicz-Lorentz sequence spaces, the distribution function of any complex valued function a = a(n) can be written as
The non-increasing rearrangement a * of a is given as
The non-increasing rearrangement of a with μ a (s) < ∞, s > 0 can be interpreted as a sequence a * (n) if we define for n − 1 ≤ t < n,
is a weighted sequence of decreasing positive real numbers with ω(1) = 1. The Orlicz-Lorentz sequence space l φ,ω is the set of all complex sequences a = a(n) such that the a φ,ω < ∞ where
Orlicz-Lorentz sequence space is a Banach space under this norm.
Let a = a(n) be a complex sequence. We define a linear transformation M a on the Orlicz-Lorentz sequence spaces as
If M a is bounded with range in l φ,ω then it is called a multiplication operator on l φ,ω . B(l φ,ω ) denote the algebra of all bounded linear operators on the space l φ,ω .
Multiplication operators are studied on different spaces [1] , [2] . In this paper we study the properties like compactness, invertibility of multiplication operators on Orlicz-Lorentz sequence spaces. Proof. If M a is bounded on l φ,ω then there exists K > 0 such that
For each n ∈ N and e n = e n (m) in l φ,ω where
) .
So we have
Thus a(n) is a bounded sequence.
Conversely, assume a(n) to be a bounded sequence then there exists K > 0 satisfying
Thus, M a is a bounded operator on l φ,ω .
Example 2.2. Consider X = N with counting measure. Define a complex valued sequence a(n) as
a(n) = 2 − 1 n + 1 + 5 + 1 n + 1 i , n = 1, 2, . . . . Then M a ∈ l φ,ω as a(n) is a bounded sequence.
Example 2.3. Let a(n) be a complex sequence given by
3 Closed Range Proof. Suppose the given condition holds. We have to show that M a has closed range. Consider
We have
This gives
We get
Conversely, suppose M a has closed range.Let if possible for some
We know that e kn φ,ω = 1 φ −1 (1) .
This gives
M a e kn φ,ω ≤ 1 n e kn φ,ω .
which contradicts our assumption. Hence, |a(n)| ≥ δ for all n ∈ S.
4 Invertibility
is invertible if and only if there is
Proof. If |a(n)| ≥ δ for all n ∈ N and for some δ > 0. We can define
Conversely, if M a is invertible then we have δ > 0 such that
Under the assumption, it suffices to prove that M a has dense range. Clearly, from Last Theorem, we get the desired result. Proof. Assume M a to be a compact operator. We claim that |a(n)| → 0. Let if possible a(n) does not tend to 0. Then there exist some > 0 and a subsequence a n k such that |a n k | ≥ . Let and
Clearly, M a restricted to l φ,ω (R) is also a compact operator and by last Theorem M a |R has closed range and is invertible. For m, p ∈ R,
This gives that M a is not a compact operator, a contradiction. Thus the result follows.
Conversely, suppose a(n) → 0 as n → ∞. Then for > 0 and m ∈ N we have |a(n)| < for all n ≥ m. Define a n ≡ a n (k) as a n (k) = a(k), if k ≤ n 0, otherwise .
Then a n (k) is a bounded sequence and M an is a bounded operator on l φ,ω .
We have 
